Synthesis of Block Copolymers

Synthesis of PEG-b-PCL
PEG-b-PCL was synthesized through the ring opening polymerization (ROP) of ε-CL monomer with PEG-OH as the macro-initiators utilizing Sn(Oct)2 as the catalyst. CH3O-PEG-OH, ε-CL monomer and one drop of Sn(Oct)2 were dissolved in 10 ml of toluene. After freeze-degas-thaw cycles for three times, the reaction mixture was stirred at 110 °C for 12 h.
Then the solution was precipitated with excess diethyl ether and filtrated to obtain the product.
Synthesis of Cy3-PEG-b-PCL
BOC-NH-PEG-b-PCL was synthesized in the same way as PEG-b-PCL by replacing the macro-initiators PEG-OH with BOC-NH-PEG-OH. In order to obtain NH2-PEG-PCL, the BOC-NH-PEG-b-PCL was dissolved in 10 mL CH2Cl2 with excessive trifluoroacetic acid, and stirred for 24 h at room temperature. The mixture was precipitated with excess diethyl ether and filtrated. After removing the Boc group, the Cy3-PEG-b-PCL was synthesized by acylation reaction between hydrophilic dye Cy3 and NH2-PEG-b-PCL. Briefly, Cy3 NHS ester, NH2-PEG-PCL and trimethylamine were dissolved in DMF and then stirred in the dark for 24 h at room temperature. The solution was then dialyzed (molecular cut off: 3.5 KD) against water for 3 days to completely remove DMF. Cy3-PEG-b-PCL was eventually obtained by lyophilization.
Synthesis of PAE-b-PCL
PCL-b-PAE was synthesized through the ROP of ε-CL and Michael-type addition polymerization. ε-CL, 2-hydroxyethyl acrylate and one drop of Sn(Oct)2 were dissolved in 10 mL of toluene. The reaction was same with the synthesis of PEG-b-PCL and the product PCL-A with vinylic groups in one end was obtained. Then, PCL-A, HDD and TDP were dissolved in 10 mL of CHCl3. After stirred for 72 h at 55 °C, the solution was precipitated into excess diethyl ether to obtain PCL-b-PAE. All the products were dried under vacuum. 
